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PORTABLE DEVICE HAVING FLEXIBLE CASE 

BACKGROUND OF THE INVENTION 

5 The present invention relates to a portable device for 

remotely controlling a device of a vehicle. - 

Due to the progress in information communication 
technology and the widespread use of communication devices, 

10 remote control is performed in various fields with portable 
devices. A remote controller used to perform such remote 
control includes a portable device, which is operated by a 
user (owner) , and a transceiver, which is installed in an 
external device. For example, the remote control of a 

15 household appliance using a cellular phone and the remote 
control of a vehicle using an electronic key are known in 
the art. 

Fig. 1 shows an example of a portable device 50 
20 described in Japanese Laid-Open Patent Publication No. 2002- 
339605 used for remotely controlling a vehicle. The portable 
device includes a case 51, which is made of a synthetic 
resin and which accommodates a battery 52, a mechanical key 
53 used during emergencies, a plurality of electronic 
25 components 54, and a circuit board 55. When the battery 52 
is drained, a user uses the mechanical key 53 to lock or 
unlock the door of the vehicle and to start the engine. 
Referring to Fig. 2, the outer surface of the case 51 
includes an opening 56, through which the mechanical key 53 
30 is removed, and a lid 57, which enables the battery 52 to be 
changed. The lid 57 is normally a slide-type lid such as the 
one shown in Fig. 2 or a fixed lid fastened by a screw. To 
improve the portability and convenience, there is a strong 
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demand for a thinner portable device 50. 

However, a thinner portable device 50 would decrease 
the strength of the case 51 and the circuit board 55 that 
5 form the portable device 50. For example, when a user 
carries the portable device 50 in a garment pocket or a 
wallet, the application of external force to the portable 
device 50 may deform or damage the case 51 and the circuit 
board 55. In addition, deformation of the case 51 may cause 
10 the lid 57 to fall off from the outer surface of the case 

51. This would affect the water resistance of the portable 
device 50. 

SUMMARY OF THE INVENTION 

15 

It is an object of the present invention to provide a 
portable device that resists deformation during the 
application of external force while remaining water 
resistant . 

20 

To achieve the above object, the present invention 
provides a portable device for communication with an 
external device. The portable device includes a case made of 
a flexible material. A battery compartment is formed in the 
25 case. A separable portion is formed in part of the case in 

correspondence with the battery compartment. The part of the 
case is deformable to open the separable portion and expose 
the battery compartment from the case. 

30 A further aspect of the present invention is a portable 

device for communication with an external device. The 
portable device includes a case made of a flexible material. 
A battery compartment is formed in a corner of the case. A 
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separable portion is formed in the corner of the case in 
correspondence with the battery compartment. The corner of 
the case is deformable to open the separable portion and 
expose the battery compartment from the case. The separable 
5 portion includes a first connecting surface and a second 

connecting surface that are arranged adjacent to the battery 
compartment and are separable from each other. The first 
connecting surface includes a first fitting portion formed 
to surround the battery compartment, and the second 
10 connecting surface includes a second fitting portion to 
which the first fitting portion is fitted. 

Other aspects and advantages of the present invention 
will become apparent from the following description, taken 
15 in conjunction with the accompanying drawings, illustrating 
by way of example the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 The invention, together with objects and advantages 

thereof, may best be understood by reference to the 
following description of the presently preferred embodiments 
together with the accompanying drawings in which: 

Fig. 1 is a cross-sectional view showing a prior art 
25 portable device; 

Fig. 2 is a perspective view showing the prior art 
portable device; 

Fig. 3 is a schematic diagram showing a remote control 
apparatus according to a first embodiment of the present 
30 invention; 

Fig. 4 is a perspective view showing a separable 
portion of a portable device in a closed state in the first 
embodiment; 
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Fig. 5 is a perspective view showing the separable 
portion of the portable device in an opened state in the 
first embodiment; 

Fig. 6 is a cross-sectional view of the portable device 
5 shown in Fig . 4 / 

Fig. 7 is a cross-sectional view taken along line 7-7 
in Fig. 6; 

Fig. 8 is a perspective view showing a portable device 
according to a second embodiment of the present invention in 
10 which a separable portion is closed; 

Fig. 9 is a perspective view showing the portable 
device in an opened state and a clip;. 

Fig. 10 is a partial cross-sectional view showing the 
portable device of Fig. 8 taken along line 10-10; 
15 Fig. 11 is a partial cross-sectional view of Fig. 10 in 

a state in which the clip is removed from the portable 
device; 

Fig. 12 is a partial cross-sectional view taken along 
line 12-12 in Fig. 8; and 
20 Fig. 13 is a partial cross-sectional view of Fig. 12 in 

a state in which the clip is removed from the portable 
device. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

25 

In the drawings, like numerals are used for like 
elements throughout . 

[ First Embodiment] 

30 

A portable device 120 according to a first embodiment 
of the present invention will now be discussed with 
reference to Figs. 3 to 7 . 
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A remote control apparatus 110 for use in a vehicle 
includes a portable device 120 having a smart entry function 
and/or smart ignition function that performs ID 
5 verification. The smart entry function automatically unlocks 
the doors of the vehicle 140 when a user (owner) 15, who is 
carrying the portable device 120 , approaches the vehicle 140 
and automatically locks the doors when the user 15 moves 
away from the vehicle 140. The smart ignition function 
10 automatically enables the engine to be started when the user 
15 enters the vehicle 140. 

With reference to Fig. 3, the remote control apparatus 
110 includes the portable device 120 and a transceiver 130, 

15 which communicates with the portable device 120. The user 15 
of the vehicle 140 carries the portable device 120. The 
transceiver 130 is installed in the vehicle 140 and includes 
a transmitter circuit, a receiver circuit, and a 
microcomputer (not shown) . Transmitting and receiving 

20 antennas (not shown) are connected to the transmitter 
circuit and the receiver circuit. 

For example, in a smart ignition apparatus, the 
transceiver 130 of the vehicle 140 transmits an ID request 

25 signal to the portable device 120. In response to the ID 
request signal, the portable device 120 transmits an ID 
signal. The transceiver 130 receives the ID signal. Then, 
the vehicle 140 compares an ID code, which is included in 
the ID signal from the portable device 120, with an ID code 

30 of the vehicle 140. When the two ID codes match, a signal 

for enabling the starting of the engine is transmitted to an 
engine controller (not shown) . 
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Referring to Figs. 4 to 7, the portable device 120 has 
a thin case 22. A transmitter circuit 16, a receiver circuit 
17, a microcomputer 18, an antenna 19, a circuit board 20, a 
battery 21, which functions as a power source, and a 
5 mechanical key, which is used during emergencies, are 
arranged in the case 22. 

The case 22 includes a base 31 and a cover 32, which 
are opposed to each other. The cover 32 is adhered to or 

10 welded to the base 31. At one corner of the case 22, the 
cover 32 is not adhered or welded to the base 31. A 
separable portion 33, which enables the battery 21 of the 
portable device 120 to be changed, is defined at the corner. 
The separable portion 33 includes two corner pieces 

15 respectively associated with the base 31 and the cover 32. 
The corner pieces are resiliently deformed in a direction 
that is generally perpendicular to the plane of the case 22 
to form an opening. The entire case 22 is made of a 
resiliently deformable flexible material. More specifically, 

20 the case 22 is made of a resin material, such as a 

polyethylene resin, a silicon resin, an urethane resin, a 
polyimide resin, an. olefin elastomer resin, or a styrene 
elastomer resin. 

25 The case 22 is divided into a circuit compartment 22a, 

in which the circuit board 20 is accommodated, a battery 
compartment 22b, in which the button-like battery 21 is 
accommodated, and a mechanical key compartment 22c, in which 
the mechanical key 23 is accommodated. For example, the 

30 transmitter circuit 16, the receiver circuit 17, the 

microcomputer 18, and the antenna 19 are connected to the 
circuit board 20. The circuit board 20 is preferably a 
flexible print circuit (FPC) board, which is flexible and 
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bendable. In a flexible print circuit board, for example, a 
conductive circuit is printed or etched to a polyester (PET) 
film. 

5 A terminal 25 extends from an end of the circuit board 

20. The material of the terminal 25 is an anisotropic 
conductor (e.g., INTERCONNECTOR manufactured by Shinetsu 
Polymer Co., Ltd.), which is formed by bonding metal fibers 
26 with an insulative silicon resin 27. When the cover 32 is 

10 attached to the base 31, an elastic force is applied to the 
terminal 25, which is made of the anisotropic conductor. 
Accordingly, the distal end of the terminal 25, which 
presses the battery 21, is kept in contact with the battery 

21. In this state, the battery 21 supplies power via the 
15 terminal 25 to the electronic devices connected to the 

circuit board 20, such as the transmitter circuit 16, the 
receiver circuit 17, and the microcomputer 18. 

The two corner pieces of the base 31 and cover 32 that 
20 form the separable portion 33 respectively have a first 

connecting surface 31a and a second connecting surface 32a 
that are connected to each other when the separable portion 
33 is closed. The battery compartment 22b is located 
adjacent to the first and second connecting surfaces 31a and 
25 32a. When the separable portion 33 is opened, the battery 

compartment 22b is exposed. A lip 36 extends from the first 
connecting surface 31a around part of the battery 
compartment 22b on the corner piece of the base 31. The lip 
36 is generally U-shaped to partition the separable portion 
30 33 and the battery compartment 22b. A groove 37 extends in 
the second connecting surface 32a of the corner piece of the 
cover 32 in correspondence with the lip 36. When the 
separable portion 33 is closed, the lip 36 is fitted to the 
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groove 37 through a concavo-convex relationship. In this 
state, the fitting of the lip 36 and the groove 37 results 
in the separable portion 33 being water resistant. 

5 The procedures for changing the battery 21 will now be 

discussed with reference to Figs. 4 and 5. 

The user 15 first bends the area near the corner of the 
case 22 to separate the corner pieces of the base 31 and the 

10 cover 32 from each other. This separates the lip 36 of the 
base 31 from the groove 37 of the cover 32. In this state, 
the separable portion 33 is opened at one corner of the case 
22 and the battery compartment 22b is exposed from the case 
22. The user 15 removes the used battery 21 from the battery 

15 compartment 22b through the opened separable portion 33. 

Then, the user 15 inserts the new battery 21 in the 
battery compartment 22b through the opened separable portion 
33. Subsequently, the user 15 bends back the area near the 

20 corner of the case 22 to connect the corner pieces of the 

base 31 and the cover 32 to each other. As a result, the lip 
36 of the base 31 is fitted to the groove 37 of the cover 
32, the first connecting surface 31a of the base 31 is 
connected to the second connecting surface 32a of the cover 

25 32, and the separable portion 33 is closed. In this state, 
the fitting of the lip 36 and the groove 37 results in the 
separable portion 33 being water resistant. 

The portable device 120 of the first embodiment has the 
30 advantages described below. 

(1) The case 22 is made of a resiliently deformable 
flexible material. Thus, by bending the area near a corner 
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of the case 22, the separable portion 33 is opened to expose 
the battery compartment 22b. The opening of the separable 
portion 33 enables the user 15 to remove the battery 21 from 
the battery compartment 22b and easily insert the battery 21 
5 in the battery compartment 22b. 

(2) The case 22 of the portable device 120 is bent to 
open the separable portion 33 and change the battery 21. 
This eliminates the need for a lid 57, such as that shown in 

10 Fig. 2. Further, when the user 15 is carrying the portable 
device 120, there is no battery lid that would fall off the 
portable device 120. This keeps the portable device 120 
water resistant. 

(3) The case 22 is made of a resiliently deformable 
flexible material. Since the case 22 is flexible, the case 
22 may be bent by applying an external force to the case 22. 
Thus, even if an excessive external force is applied to the 
portable device 120, the case 22 is deformed in accordance 
with the force and resists cracking. This improves the 
resistance of the portable device 120 with respect to 
external forces. 

(4) The separable portion 33 that exposes the battery 
25 compartment 22b is arranged in a corner of the case 22. The 

battery compartment 22b is located at a position where it is 
easily exposed from the separable portion 33. This enables 
the user 15 to easily change the battery 21 and improves the 
convenience of the portable device 120. 

30 

(5) The fitting of the lip 36 of the base 31 to the 
groove 37 of the cover 32 through the concavo-convex 
relationship makes the separable portion 33 water resistant. 
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(6) The case 22 is made of a flexible resin material, 
such as a polyethylene resin, a silicon resin, an urethane 
resin, a polyimide resin, an olefin elastomer resin, or a 

5 styrene elastomer resin. Since the case 22 is flexible, the 
portable device 120 resists deformation when external force 
is applied thereto. Further, the first connecting surface 
31a of the base 31 comes into close contact with the second 
connecting surface 32a of the cover 32. The separable 
10 portion 33 has a water-resistant sealing effect and improves 
the water resistance of the portable device 120. 

(7) The circuit board 20 is a flexible print circuit 
board. Thus, even when an excessive external force is 

15 applied to the portable device 120, the circuit board 20 is 

resiliently deformed and resists cracking. This improves the 
resistance to deformation of the portable device 120 when an 
external force is applied thereto. 

20 (8) The terminal 25 that supplies power from the 

battery 21 to the circuit board 20 is an anisotropic 
conductor, which is formed by bonding the metal fibers 26 
with the insulative silicon resin 27. The terminal 25 is 
electrically connected to the battery 21 in a state in which 

25 the distal end 25a of the terminal 25 is pressed against the 
battery 21. This keeps the distal end 25a of the terminal 25 
securely held on the battery 21 and improves the reliability 
of the portable device 120. 

30 (9) The mechanical key 23 is accommodated in the case 

22. When the voltage of the battery 21 decreases, the user 
15 uses the mechanical key 23 to lock and unlock the doors 
and to start the engine. This improves the convenience of 



10 



the portable device 120. 

[ Second Embodiment ] 

5 A portable device 40 according to a second embodiment 

of the present invention will now be discussed with 
reference to Figs. 8 to 13. 

Referring to Figs. 8 and 9, the portable device 50 

10 includes a clip 41, which is attached to the case 22 and 

which functions as a holding means. The clip 41 covers the 
separable portion 33 and keeps the separable portion 33 
closed. More specifically, the clip 41 has an L-shaped base 
43, which is shaped to correspond to the edges of the 

15 separable portion 33 and two square holding pieces 42, which 
are opposed to each other. The two holding pieces 42 define 
an opening for the clip 41 therebetween. The space between 
the two holding pieces 42 narrows as the distance from the 
base 43 becomes greater. In the clip 41, the two holding 

20 pieces 42 are deformed with the base 43 functioning as a 
fixed point. The clip 41 has a U-shaped cross-section to 
hold the separable portion 33 in the clip 41. The clip 41 is 
detachably attached to the case 22 with the separable 
portion 33, with the two surfaces on opposite sides of the 

25 corner of the case 22 held between the two holding pieces 

42. The clip 41 is made of a hard material, such as metal or 
resin . 

Figs. 10 and 11 are cross-sectional views of the 
30 portable device 40 taken along line 10-10 in Fig. 8, and 
Figs. 12 and 13 are cross-sectional views of the portable 
device 40 taken along line 12-12 in Fig. 8. In the case 22, 
the portion of the case 22 to which the clip 41 is attached 
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is thinner than the other portions of the case 22 by an 
amount corresponding to the thickness of the two holding 
pieces 42. Thus, when the clip 41 is attached to the case 
22, the surface of the clip 41 is flush with the surface of 
the case 22. Further, the distal portion of the clip 41 is 
located at a position at which the battery 21 and the 
terminal 25 are in contact with each other. Accordingly, the 
attachment of the clip 41 to the case 22 increases the 
contact pressure between the battery 21 and the terminal 25. 

The attachment of the clip 41 to the case 22 from 
direction A (the lateral direction of the portable device 
40) will now be discussed. As shown in Figs. 9 to 13, 
projections 44 and 46 are formed at the edges on the inner 
surfaces of the two holding pieces 42 near the opening of 
the clip 41. Pits 45 and 47, which respectively correspond 
to the projections 44 and 46, are formed in the surfaces of 
the case 22 at the corner to which the clip 41 is attached. 
When the user 15 attaches the clip 41 to the case 22 from 
direction A, the projections 44 of the clip 41 are received 
and guided by the pits 45. 

When the attachment of the clip 41 to the case 22 is 
completed, the projections 46 of the clip 41 are engaged 
with the pits 47 of the case 22. 

The procedure for attaching the clip 41 to the case 22 
will now be discussed with reference to Figs. 9 to 13. 

The user 15 first engages the projections 44 of the two 
holding pieces 42 with the pits 45 of the case 22. Then, the 
clip 41 is attached from direction A to the case 22 along 
the pits 45. In this state, the clip 41 is attached to the 
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case 22 while sliding the inner surfaces of the holding 
pieces 42 along the associated surfaces of the case 22. 
After the attachment of the clip 41 is completed, the 
projections 46 of the two holding pieces 42 are engaged with 
5 the pits 47 of the case 22. In this state, the inner 

surfaces of the two holding pieces 42 press the corner of 
the case 22. 

To remove the clip 41, the user 15 first separates the 
10 projections 46 of the clip 41 from the pits 47 of the case 
22. Then, the user 15 removes the clip 41 from the case 22 
along the pits 45. In the second embodiment, when changing 
the battery 21, the user 15 performs the same procedures as 
the first embodiment after the clip 41 is removed from the 
15 case 22. 

The portable device 40 of the second embodiment has the 
advantages described below. 

20 (10) The clip holds the separable portion 33, or the 

surfaces at the corner of the case 22. The attachment of the 
clip 41 firmly connects the first and second connecting 
surfaces 31a of the corner pieces at the base 31 with each 
other and improves the sealing of the separable portion 33. 

25 This prevents water from entering the case 22 through the 
separable portion 33. Thus, the water resistance of the 
portable device 40 is improved. 

(11) The clip 41 clamps the separable portion 33, or 
30 the surfaces at the corner of the case 22. The attachment of 
the clip 41 to the case 22 increases the contact pressure 
between the battery 21, which is arranged in the battery 
compartment 22b, and the terminal 25, which supplies the 



13 



power of the battery 21 to the circuit board 20. This keeps 
the terminal 25 securely held on the battery 21 and improves 
the reliability of the portable device 40. 



5 (12) The clip 41 is made of a hard material such as 

metal or resin. The attachment of the clip 41 to the 
separable portion 33 connects the first connecting surface 
31a of the base 31 and the second connecting surface 32a of 
the cover 32 with a strong force. This improves the sealing 
10 of the separable portion 33 and increases the contact 
pressure between the battery 21 and the terminal 25. 
Accordingly, the water resistance and reliability of the 
portable device 40 are further improved. 

15 (13) The clip 41 has substantially the same area as the 

battery compartment 22b. Thus, even if the clip 41 is made 
of metal, the blocking of radio waves is minimized, and the 
communication capability of the portable device 40 is not 
lowered. 

20 

(14) The clip 41 is formed so that the distance between 
the two holding pieces 42 narrows as the distance from the 
base 43 increases. Thus, the attachment of the clip 41 
applies pressure with the two holding pieces 42 to the 

25 associated surfaces at the corner of the case 22. This 

further connects the connecting surfaces 31a and 32a of the 
separable portion 33 with a stronger force. 

(15) The projections 44 are formed in the clip 41, and 
30 the corresponding pits 45 are formed in the associated 

surfaces of the case 22. Thus, when the user 15 attaches the 
clip 41 to the case 22 from direction A, the projections 44 
of the clip 41 are received in the pits 45 of the case 22. 
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This enables the user 15 to easily attach the clip 41 to the 
case 22. 

(16) When the attachment of the clip 41 to the case 22 
5 is completed, the projections 44 and 46 of the clip 41 are 
respectively engaged with the pits 45 and 47 of the case 22. 
This makes it difficult for the clip 41 to fall off from the 
case 22. 

10 (17) When the clip 41 is attached to the case 22, the 

surface of the clip 41 is flush with the surface of the case 
22. Since the portable device 40 has a smooth surface, the 
portable device 40 does not get caught in the fabric of 
clothing. Thus, the portable device 40 may easily be put 

15 into or removed from a garment pocket or a wallet by the 
user 15. This improves the portability of the portable 
device 40. 

It should be apparent to those skilled in the art that 
20 the present invention may be embodied in many other specific 
forms without departing from the spirit or scope of the 
invention. Particularly, it should be understood that the 
present invention may be embodied in the following forms. 

25 . In the first and second embodiments, the portable 

device 120 and 40 are used in a vehicle provided with a 
smart entry function and a smart ignition function. However, 
a portable device according to the present invention may be 
used, for example, when remotely controlling the locking and 

30 unlocking of a door of a house or when remotely controlling 
a household electrical appliance or a personal computer 
using a cellular phone. 
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In the first and second embodiments, the base 31 and 
the cover 32 are adhered or welded to each other to form the 
case 22. However, the case 22 may be formed through other 
methods. For example, potting or casting may be performed by 
5 pouring a thermosetting resin into a mold and then hardening 
the resin to form the base 31 and the cover 32 integrally 
with each other. 

In the first and second embodiments, the separable 
10 portion 33, from which the battery compartment 22b is 

exposed, is arranged at one corner of the case 22. However, 
the separable portion 33 may be arranged at any position in 
accordance with the location of the battery compartment 22b. 

15 In the first and second embodiments, the separable 

portion 33, which is water resistant, includes the lip 36 
formed on the base 31 and the groove 37 formed in the cover 
32. However, the cover 32 may have the lip 36, and the base 
31 may have the groove 37. 

20 

In the first and second embodiments, the water 
resistant structure formed by the lip 36 and the groove 37 
is generally U-shaped to partition the separable portion 33 
and the battery compartment 22b. However, the water 
25 resistant structure may be circular to encompass the entire 
battery compartment 22b. 

In the first and second embodiments, the terminal 25, 
which supplies power from the battery 21 to the circuit 
30 board 20, is an anisotropic conductor, which is formed by 
bonding the metal fibers 26 with the insulative silicon 
resin 27. However, a metal terminal 25 may be used in lieu 
of the anisotropic conductor. 
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In the second embodiment, the user 15 may attach the 
clip 41 to the case 22 from direction B (the longitudinal 
direction of the portable device 40) instead of from 
5 direction A of Fig. 9. In this case, the clip 41 is attached 
to the case 22 by guiding the projections 46 with the pits 
47. 

The present examples and embodiments are to be 
10 considered as illustrative and not restrictive, and the 

invention is not to be limited to the details given herein, 
but may be modified within the scope and equivalence of the 
appended claims. 
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